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INTRODUCTION

TheBrundtlandReport(WCED 1987)gavethe ideaofsustainabledevelopment
wide acceptancein the popularpressandtechnicaljournals. Sustainableforestryadmitsof
manymeanings,andno fewer than 17 internationaleffortsareunderwayto defineit
(Backiel 1995;Mangold 1995;WBCSD 1996). In thecontextofdevelopment,
sustainabilityis a dynamicprocessof changetowarduseof naturalresourcesin whichthe
needsoffuturegenerationsareconsideredwhilemeetingpresentneeds. It is this central
notion of meetingneeds,particularly the essentialneedsofthe world’s poor, that advances
sustainableforestrybeyondecosystemmanagement(TomanandAshton 1996). Another
key concept in theBrundtlandReportwasthat theenvironment,socialorganization,and
availabletechnologyimposelimitationson ourability to meetpresentandfutureneeds.

Increasingly,emphasisin discussionof forestpolicy is placedon environmental
andsocial issuesto theseemingexclusionat timesoftimberproduction(Christensenet al.
1996). Nevertheless,all attemptsat definingsustainabilityagreethat flows of goodsand
servicesfrom forestecosystemsmustbesustained,includingtimber andnon-wood
productsaswell asecosystemservices.Anothercommonthemeis theconservationof
biological diversity atall scales:geneticdiversity within a species;speciesdiversitywithin
communities;and ecosystemdiversity acrosslandscapes.Finally, thesocialandeconomic
impactsofsustainablemanagementmustbepositive,for local communitiesandthe
nationaleconomy. Thusnationalpoliciesthat sell timberconcessionswithout regardto
thecustomaryrights of indigenouspeoplesareclearlynot sustainable,norarenational
policiesthatsuddenlyconstraintimberflows from public landwithout regardto theneeds
oftimber-dependentcommunities.

In this paperI attemptto describearolefor theforestrycommunityin
Pennsylvaniato play in the evolving debateoverwhat practicesconstitute sustainable
forestry. The forces driving this debateat the global level -- population, affluence,and
technology(Ehrlich and Holdren 1974;Goodland and Daly 1996)-- directly influencethe
choicesavailable in Pennsylvania,although most factors are outsideour control. World
population, for example, is increasingalthough the rate of increasehas declinedsincethe
1960s. Nevertheless,world population is expectedto doublewithin thenext century



(Forest Products Society 1993). While the highestrates of increaseare found in the
developingnations, populations are growing in many industrialized countries. The United
States,for example, is growing atthe rate of 1.1% annually, which translatesinto a
doubling ofpopulation in 63 years (Bowyer 1992, 1994). Not only will this increased
population needmore wood, it will also needmore land for other purposesthat will likely
be converted from forestland. It is against thebackdrop of increaseddemandthat I will
define sustainableforest management.

INCREASED DEMAM~

Recentattemptsto forecastfor productsandservicesfrom forestsprojectdemand
for woodproductsto increaseat amoderate1%to 2%annually(Solberget al. 1996).
Much ofthis increaseddemandwill bedrivenby increasesin percapitaconsumptionof
wood productsin developingcountries(Solberget al. 1996;WBSCD 1996).
Technologicalinnovationwill dampenincreasessomewhat.Changesin productmixes,
improvementsin manufacturingefficiencies,andincreaseduseofrecovered(i.e.,
recycled)fiber will slowtherateofincreasein demand,not offset increases(Solberget al.
1996). Increasedaffluence,particularly in developingcountries, will also lead to
increaseddemand for non-timber goodsand servicessuch as recreation.

Projectedincreasesin fiber supplyshould meetthis demand, provided no
additionalregulatoryconstraintsareplacedon supply(Solbergetal. 1996;WBSCD
1996). Plantationgrownfiber will play an increasinglyimportantrole. Continued
developmentofplantationsin thetropicsandsub-tropics,wherehigh growthratesare
common,is critical to futuresupply. Althoughsomequestiontheirsustainability,
plantationsaregenerallyestablishedon degradedagriculturallandandserveto reduce
pressureto supplyfiber from harvestingnaturalforests(Solberget al. 1996; WBSCD
1996). Recentexperiencein Latin America,however,pointsout therisksof thisstrategy.
There20,000hectaresof Gmelinaplantationwereabandonedby a largepapercompany
afterthenationalgovernmentplacedunreasonablelimitationsonharvesting.

Thelikely impacton fiber pricesof increaseddemandcouldbe increasesin real
prices(Solberget al. 1996; WBSCD 1996). Increasedfiber costsshouldstimulatethe
necessaryinvestmentsin regenerationand afforestationthatwill increasesupply.
Increasedfiber costsshouldresultin improvementsin processingefficiency.

Constraintsdueto environmentalregulationin oneregionornation canleadto
morecostlyproductionor environmentaldegradation elsewhere(WBSCD 1996). Bowyer
(1991,1994)pointed outtheneedto view sustainabilityin a truly global context. He
questionedthe ethicalpositionofthosewho seekto preservelargeareasofpublic forest
land in theU.S.withoutregardto the impactof shifting demandfor fiber to developing
nations. In manydevelopingcountries,lax enforcementof environmentalregulations
leadsto degradedforestsor spontaneousconversionto subsistencefarmingfollowing



harvesting ofthenatural forest.

What are the implications for sustainability ofthis rising demand for woodand
other servicesfrom forests? First, wemust invest more in forest management(Solberg et
al. 1996;WBSCD 1996). Overall costsof sustainableforestry will be higher, as much as
10% to 20% (WBSCD 1996). By the estimateofone company,merely obtaining green
certification for their timberlands would require at leasta 10% increasein prices to cover
the added costs(J.D. Hodges,VP Anderson Tully Co., personal communication 1997).
Investmentsto increaseproduction through intensified managementmust be madewhere
productivity is high, sitesare responsiveto increasedinputs, and environmental impacts
arenegligible. Second,wemustinsurethat an adequatelandbaseexistsfor forests,as
well asfor otherneeds. This mayrequireinvestmentsin restorationofdegradedland
ratherthanconversionsfrom naturalforeststo plantations,or from forestorpastureto
croppedland(Lee 1996). Third, wemustdevelopaconsensuson forestmanagement
policies,possiblyby increasingeffectivedialogueamonginterestedparties,andby
strengtheninginstitutionsfor resourcemanagement,landuse,research,education,and
extension.

SUSTAINABLE FORESTRY

In my view, sustainableforestryhasthreedimensions:it mustbesilviculturally and
ecologicallysound,economicallyfeasible,andsociallyacceptable.This leadsmeto
concludethat sustainabilitywill be locally defined(SwanstonandFranklin1992;Brunson
1993). No singlemodel orset ofcriteriacandefinesustainablepracticesthatare
appropriateto all foresttypes, in all nationsin variousstagesof economicdevelopment,or
in all culturesor political systems.Nevertheless,I think for sustainableforestryto have
meaning,somegeneralprinciplesmustapplyat appropriatespatialscalesin all situations.

Biological Sustainability
Thesilvicultural and ecologicalsoundnessofforestmanagementcanbeassessedagainst
threecriteria.

Is siteproductivitymaintained?If soil physicalor chemicalpropertiesare

degraded,suchascompactionfrom harvestingequipment,thenlong-termsite
productivitywill be diminished. If hydrologicalorbiogeochemicalprocessesare
altered, site productivity may be diminished or improved dependingupon site
conditions. For example,bedding poorly drained Spodosolsimproves productivity
by expanding the rooting zoneofaerobic soil. Bedding well-drained Entisols,
however, may give a short-term benefit (probably dueto competition control) but
leads to acceleratederosion and lowered productivity over the long-term.

Forest managementis not sustainableif regeneration is not assured. Adequate
regeneration following stand renewal is often a problem where managersrely on



naturalregeneration,usuallyin termsof desirablespeciescomposition(e.g.,Loftis
and McGee1993). Where artificial regeneration is the rule, a lack of investmentin
regeneration following harvest may be the sustainability issue.

Conservationof biodiversity and maintenanceof ecosystemhealth are issuesbest
consideredat the landscapescale,and sustainability must be assessedin terms of
the cumulative impact ofmany separatedecisionsmadeat the stand level, often by
different landowners. Standsshould be managedto maximize the range and sum
ofbenefitsavailable by providing complexvertical structure. Defining meaningful
criteria at the landscapelevel for sustainability where land is primarily privately
ownedis problematic. Criteriaand indicatorsfor diversity andforesthealthbeing
consideredby internationalbodiesdo not applywell to landscapeswhere
ownershipis predominantlyprivate,asin theeasternUnitedStates. Oneapproach
is to conserveoverall speciesandcommunitydiversity andprovidehabitatfor
speciesofconcernby zoningfor production,conservation,andpreservation
forests. This approachcallsfor newinstitutionalarrangementsofvoluntary
landownerassociations,incentives,andpossiblymechanismsto redistribute
incomeandcostsbetweenlandowners.

EconomicSustainability
The economicfeasibility ofsustainableforestrymustbeassessedattwo levels,boththe
macro(i.e., nationalor state)andthemicro(i.e., individual firm orlandowner).As noted
above,theremustbeastablelandbasefor forestry,particularlyfor intensivelymanaged
productionforests.Intensificationofmanagementmustbe allowedwithin theregulatory
framework,andinvestmentsin managementmustnot beat risk from overzealous
regulationofharvestingin thefuture. I havearguedelsewhere(Stanturfet al. 1993)that
weneedanationalcommitmentto fiber self-sufficiencyor risk losingourpulp andpaper
industryoverseas.Thepoint is that owningforestland andmanagingfor commodity
productionmustbeprofitable. Regulationof forestmanagementpracticeswill not be
sustainableif landownerscannotrecoupinvestmentsmade,plus profit.

We mustrecognize,however,thatland ownershipcomesnotonly with rightsbut
obligationsattached.Thepublic hasstrongfeelingsaboutthe appearanceof forests,and it
mattersto mostpeoplewhethersomeconditionwascausedby natureorhuman
intervention(Brunson1993). Thedistinctionbetweenpublic and privateownershipof
forestsis blurred(Stanturfet al. 1993). Thepublic feelstheright to havea sayin how all
forestsaremanaged.The costsandbenefitsof non-marketvaluesassociatedwith forest
land(e.g.,biodiversity, aesthetics,andecologicalservicessuchasflood control andcarbon
sequestration)mustbeequitablyapportionedbetweenlandownersandthepublic at large.
Bearingsomecosts,suchasadherenceto voluntaryBMPs,areclearly in thelandowners’
bestinterestbecauseit avoidsmoreonerousandcostly regulationby government.Bearing
other costsdemandsgreateraltruism,suchasextendingrotationlengths(Ticknor1992)or



investingin moreaestheticallypleasingharvestingmethods(Ticknor 1990; Stanturfet al.
1993). Ontheotherhand,attemptsto conservebiodiversityby preservingentire
ecosystems(O’ConnellandNoss 1992; Irwin andWigley 1992)would placeunreasonable
burdenson privatelandownersif doneby regulationwithouteconomicincentivesor
outrightcompensation.

Social Sustainability
Sociallyacceptableforestmanagementcanmeanatarget,a standardofexcellence,or
simply a tolerance threshold belowwhich a manager dare not fall (Brunson 1993). In
practice, social acceptancehas meant a minimum standard of legal acceptability. Socially
acceptableforestmanagementon federal landin particularhasbeendecidedby the
judiciary. If sustainableforestmanagementis to bepossiblein this country,wemustfind
newwaysto achievesocialacceptance.I believethis requiresthreechangesin thewaywe
setforestpolicy.

o Weneedto recognizeandaffirm thepositiverole ofactiveforestmanagementto

supportrural populations.Whetherforestsaremanipulatedto producetimberor
wildlife, jobs arecreatedandrural communitiesaresustained.Without year-round
economies,mostrural communitieswould disappearandcouldnot serviceseasonal
usessuchastourismand recreation.Eveneco-tourismrequires a local
infrastructure,which is basedon someform ofnaturalresourceextractionbesides
servicingtourists.

o We mustachievea socialconsensuson “presentneeds”that will bemetby

different kinds offorests,in termsof communitytypesor ecosystems,age
structure,andlevel of managementintensity. Thisconsensusmustrecognizeour
obligationsnotonly to futuregenerations,but to thepresentgenerationthat
includesthepoorin developingcountries[GoodlandandDaly (1996)termthis
intergenerationalandintragenerationalsustainability]. This consensusmustalso
recognizethekeyaspectsof silvicultural andecological,andeconomic
sustainabilityalreadydiscussed.Thetaskis formidableand probablyneverending.
Thebestwemayhopefor is aroughconsensuswith ongoingdebateand
refinement. A first stepwould be to achievesomelevelof agreementaboutthe
generalnatureofsocially acceptablesilviculture. Societyhas clearly rejected the
notionof all-out timberproductionon everyacreofcommercialforestland.
However,thereis no audible repudiation of theoppositeend ofthe spectrumthat
regardsall humaninterventionasevil andany form oftimber managementas
unacceptable.

We must developeffectivemechanismsfor making tradeoff and resolving
conflicts. Our societyneedsthis in more areas than forest management,but it is
clear to disinterestedobservers that thecurrent systemof making forest policy by
judicial fiat simply doesnot work. Education plays an important role in shaping



individuals’ beliefsandvalues,but “A personmaybehaveasif a practicewere
unacceptable,regardlessofpersonalopinion, in orderto projectafavorableimage
to importantothers...it is group positionsthatmostofteninfluencegovernments.”
(Brunson1993;emphasisthe author’s). I believethe academiccommunityhasto
providetheleadershipin this arena. Any effort leadby agovernmentagency,
environmentalinterestgroup,orforest industrywould beregardedwith great
suspicionby theothers.

Determiningwhat is socially acceptablein thecontextofsustainableforestrywill
beourgreatestchallenge.We might beginby seekingto achievearoughconsensuson a
few contentiousissues.At thetopofmy list arethefollowing four issues.

How muchnatural forestmustbepreservedin theUnited States?Globally? If
demandis a given(at leastsoit appears),andit is unethical(Bowyer1991)andinherently
unsustainableto simply lock up largeareasofforestin theUnited Statesandmine timber
elsewhere,thenwe mustacceptthenecessityto managesomeforestlandfor fiber. Where
shouldtheintensivelymanagedproductionforestsbe?

Forestmining, avery contentiousissuein thetropics, hasoccurredin theNorth
AmericasinceEuropeansettlementandslashandburnagriculturewaspracticedbefore
thatby NativeAmericans. While weall recognizeanddeplorethesepractices,some
advocateselectiveharvestingastheonly sustainableforestmanagement.In eastern
hardwoodforeststoday, improperlyapplieduneven-agedsilviculture (diameter-limitcuts)
hasdegradedstandsuntil theonly option is to clearcutandhopeto regeneratesomething
of value. In many cases,especiallyin theoaktypes,theadvancereproductionofdesirable
speciesis lackingbecausetheseedsourcehasbeenremoved. Harvestingwithoutregardto
theimpacton regeneratingthestandis mining theforestand unsustainable.Whatever
silvicultural practicesare regardedassustainablemustbebaseduponthebestscience
availableandnot simply publicpreferences.

Clearcuttingis avalid silvicultural techniqueundersomecircumstancesbutrecent
clearcutslook ugly underalmostall circumstances.We mustmodify clearcuttingto make
it socially acceptable,orfind alternativemethodsof even-agedmanagementof desirable
shadeintolerantspecies.

Plantationsareviewedin somequartersasinherentlyunsustainable.Theargument
is madethat the investmentofresourcesand energy that accompaniesplanting makesthe
operation unsustainable. The counter argument is madethat intensivepracticessuch as
plantations reducethe pressureon natural foreststo supply fiber.



A ROLEFOR THE FORESTRYCOMMUNITY iN PEI’Th4SYLVAMA

Theforegoinghastriedto set thestageto answerthequestionposedin thetitle:
Whatrole shouldtheforestrycommunityin Pennsylvaniaplay in definingand
implementingsustainableforestry? I will recommendsomeactionsto be takenby the
entireforestrycommunity,and somespecificsfor forestindustry.

Professionalforestrybecameestablishedin theUnitedStatesin reactionto clearly
unsustainablepractices(MacCleary1995). Nowherewasthis moreevidentthanin
Pennsylvania.Pennsylvaniais forestedtodaybecausetheforestryprofessioncamebehind
theforestminers,addressingconcernsaboutwildfires and flooding. It is time that the
forestrycommunityin Pennsylvaniaregainsthemoralhigh ground. The factremainsthat
treesarethepreeminentrenewableresource,andthemostenvironmentallybenignraw
material(Stanturfetal. 1993). As Smith (1996)pointsout, therealquestionis whatother
ways thanproductionforestryare therefor producingrawmaterialsmoresustainably?

We needto seekcommongroundwith all partiesinterestedin how forestsare
managed.Thebunkermentalityofusrealforestersversustheenvirofreakswill notallow
civil discourse,let alonesolvethecontentiousissuesmentionedabove. TheForestry
Roundtableeffort in Pennsylvaniais an excellentexampleoftheacademiccommunity
fosteringan environmentin which all interestedpartiescancometo thetableto debatethe
issues.

Theforestryprofession,especiallyforestlandmanagers,needsto bemoreopen
andaccountableto the public. Oneway is to acceptsomeparticipationby thepublic in
makingmanagementdecisionson privateforestland(Owen1997; Stanturfet al. 1993).

DevelopCriteria andIndicatorsspecificto Pennsylvania,undertheMontrealRound. Use
themto monitorperformanceand maketheresultspublic. This is notvery differentfrom
BMPs, but it is morecomprehensiveand goesbeyondtheharvestingphaseof
management.

Help poorperformers.Badapplesgive everyonea poorreputation. While it will
beadelicatemaneuverto avoidantitrustproblems,industrycouldusegreencertification
asatool to enforcegeneralcompliancewith environmentallysoundpractices.This need
not bethird-partycertificationby groupssuchastheForestStewardshipCouncil, Smart
Wood (RainforestAlliance) or Scientific CertificationSystems(OzanneandViosky
1996). Voluntaryself-certificationthroughindustry’s SustainableForestryInitiative or
theISO 14000standard(Rhodes1995)mayprovidethenecessaryguidanceand
recognitionofsustainabilityprinciples.

Too manypoliciesaffectingforestmanagementaremadein responseto interest
groupswithout an economic stakein theoutcome. With otherstates,Pennsylvaniashould



assumeleadershipfor developingnationalpolicieson sustainableforestry. The
Pennsylvaniaforestry community,leadperhapsby stategovernmentasit hasbeenin
forest-basedeconomicdevelopment(Joneset al. 1996),shouldleadthenation in
developingpoliciesin five areas:

o Fiberself-sufficiency
o Landuseallocations,especiallyat theruralurbaninterface
o Sustainablemanagementof nonindustrialprivateforestlands
o Rehabilitationof degradedforestland,includinghigh-gradedstandsandriparian

zones

o Restoringmarginalfarmlandto forestthatis viable for timberproduction.

A ROLE FORINDUSTRY

Forestindustryin Pennsylvaniawouldbenefitby moreactiveinvolvementin
stewardship. Thereis aperceptionby somethatindustryregardstheStewardship
ProgramsoftheBureauofForestryascompetitivewith theindustry-sponsored
SustainableForestryInitiative. Theseprogramsarecomplementaryandindustry’s
landownerassistanceforestersshouldwork cooperativelywith thestate’sserviceforesters
to providethegreatestbenefitto the landowner.

Industryshould developvoluntaryprogramsto certify managementpracticesthat
areenvironmentallysound. SomecombinationoftheISO 14000standard(Rhodes1995)
andthe SustainableForestryInitiative (AFPA 1995, 1996)maybea morefeasible
approachthanthird-partycertification. Industry,workingwith universityandfederal
researchers,could developand promotemanagementpracticesthat canbeshownto be
sustainableby the criteriaset outaboveandby internationalstandards.

Inviting thepublic to participatein decisionprocesseson industry landmayseem
like arisky propositionbut it couldpayoff handsomelyin increasedtrustand
understanding(Stanturfet al. 1993; Owen1995).

Investmentsin moreaestheticharvestingmethodscould possiblyblunt some
criticism of even-agedmanagement.Researchersin theeasternforest areevaluatingthe
practiceof deferringharvestingofsomelarge,vigoroustreeswhenastandis renewed,
purely for aestheticreasons~Othertechniquesblur thedistinctionbetweenclassicaleven-
agedanduneven-agedtreatments,wheretheareaof theremovalcut is smallerthana
clearcutbut largerthana groupselectioncut. Termedvariouslya small patchclearcutor
an irregularshelterwood,thistechniqueseemsto makeregenerationof shade-intolerant
speciespossiblein asystemthat looks morelike a selectionharvestto thepublic.

Finally, theindustryshould activelypromotesustainability. TheSF1 is a goodstart
in thatdirectionbut it needsto bedemonstratedon theground,not just in thecorporate



boardroomor in commercials.
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